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(57)Abstract: 

PURPOSE: To make stable oscillation and to improve load 
measurement precision by performing control so that the phase 
difference between the vibration detection output of a vibrator 
which varies in natural vibration frequency with an applied load and 
an exciting signal is constant. 

CONSTITUTION: Vibrations of the tuning fork vibrator 1 which 
forms a self- excitation type oscillation circuit 1 2 and varies in 
natural vibration frequency with the load are detected by a 
piezoelectric element 3 and supplied to the piezoelectric element of 
an exciting means as an excitation output signal through the 
amplifier 13, gain control circuit 14, phase adjusting circuit 17, filter 
circuit 18 which passes signals of frequency close to the natural 
vibration frequency of the vibrator 1 , etc., in the exciting circuit 1 1 . 
The phase difference between an excitation control signal from this 
circuit 1 8 and a vibration detection signal is detected by a phase 
difference detecting circuit 1 5 to control the circuit 1 7, so that 
phase difference between the vibration detection signal and 
excitation control signal is invariably 90° . Therefore, the oscillation 
circuit 12 oscillates stably and accurately to increase the span, 
thereby improving the load measurement precision. 
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